Social capital, or a sense of partnership leading to shared goals, provides a means for addressing today's public health workforce challenges. This concept is particularly important in underserved rural areas, though efforts to intentionally generate social capital have been limited. Within the rural state of Kansas, the Kansas Public Health Leadership Institute (KPHLI) has implemented a social capital pre/post assessment to quantify the impact of KPHLI training on social capital within the state's decentralized public health system. This paper discusses 38 assessment items related to bonding, bridging and linking social capital. The assessment was completed pre and post training by 130 of 148 scholars (87.8%) in six KPHLI training cycles. Data were analyzed using Wilcoxon paired t-tests in SPSS. Thirty-five of 38 items demonstrated statistically significant increases at post-test, across all 10 sub-domains. Leadership training by the KPHLI fosters quantifiable increases in characteristics of social capital, which are essential for public health systems to cope with increased workforce demands and prepare for accreditation. This study represents a key first step in examining the deliberate generation of social capital within a decentralized rural environment.
Introduction
In today's public health environment, workers face funding and staff shortages due to shrinking local and state budgets. At the same time, the responsibilities placed on the public health system have expanded to include not only population health services and sliding scale clinical services but also emergency and pandemic preparedness. In order to ensure appropriate standards of care for the public in this shifting environment, voluntary accreditation standards are being developed and tested for state, local, territorial and tribal health departments [1] . Agencies that have implemented these standards have reported quantitative performance feedback that permits quality improvement, as well as qualitative benefits, including improved staff morale [1] .
Developing the public health workforce in both qualitative and quantitative terms is crucial for expanding its capacity. It has long been understood that funders and legislators require quantitative evidence of a program's success or impact before allocating dollars. To this end, competency-based training programs have been developed--particularly for leaders, who, it is reasoned, can pass on their improved knowledge, skill and ability to their subordinates [2] [3] [4] [5] [6] .
Increased competency does not, however, fully capture the qualitative human factors that influence worker function and workforce capacity. When workers are strained in a resource-poor or rapidly changing environment, such as today's public health system, both retention rates and the quality of service provided can be negatively affected [7] . Researchers have recently begun examining ways to impact these human factors and-which is often more difficult-measure that impact in order to provide necessary quantitative evidence to funders [8] [9] [10] .
The concept of social capital has received attention in recent years as a crucial human factors component of worker health [11] [12] [13] and worker morale [7, 14] . Social capital is defined by Putnam as 'connections among individuals', or more specifically, 'social networks and the norms of reciprocity and trustworthiness that arise from them' [15] . Bourdieu and Wacquant elaborate on the concept in terms of resources, defining social capital as 'the sum of the resources, actual or virtual, that accrue to an individual or a group by virtue of possessing a durable network of more or less institutionalized relationships of mutual acquaintance and recognition' [16] . The concept is often further elucidated with the group-level subdivisions of bonding, bridging and linking social capital [17, 18] , which refer respectively to networks between homogeneous groups, heterogeneous groups and people at different levels of power. The distinction between the concepts of bonding and bridging is well established in the literature [15, 19] , with the third concept of linking social capital being adopted later on [18] .
Although social capital is inherently difficult to quantify due to its abstract nature [20] , researchers have developed indirect ways to measure the concept, which manifests itself in certain personal and social patterns of behavior and interaction. Characteristics of social capital have been connected to self-reported personal happiness [13] , individual health [10, [21] [22] [23] , trust [9, [22] [23] [24] and even an improvement in health care workers' ability to provide effective services [7] .
Generation of social capital has been less studied, though some researchers posit that coordinating training and education efforts between different groups and agencies could be effective [7] . Indeed, collaboration between agencies for the purpose of generating social capital makes perfect sense in the world of public health, in which governmental and non-governmental groups (such as media, academia, private businesses and community organizations) frequently partner to share information and resources. This is especially true in rural areas [25] , where resource sharing and partnerships between a multitude of public health and allied agencies are key for accomplishing the Centers for Disease Control and Prevention's ten essential services of public health [26] .
The public health system in the State of Kansas is highly fragmented, an environment that does not naturally foster social capital. In Kansas, 100 independent local health departments serve 105 counties, 88 of which are rural or frontier by federal population guidelines [27] . Previous research into Kansas social capital has found that rural communities in the state reported significantly lower levels of social capital than urban communities on 9 of 11 indicators [28] . For rural public health workers, these disparities may be magnified; due to the state's decentralized system and low population density, Kansas has one of the nation's lowest health worker to population ratios. For each 100 000 residents, Kansas has 63 public health workers, compared with a national average of 158 [29] . In addition, 97 counties (90%) are designated whole or partial Health Care Professional Shortage Areas for primary care physicians [30] .
As Portes concluded in his 1998 study of social capital, 'Social networks are not a natural given and must be constructed through investment strategies oriented to the institutionalization of group relations' [31] . Kansas's public health workforce and population distribution make the development of social capital particularly necessary in order for health promotion and education efforts to succeed [32] . Kansas's public health workers depend on community and professional partnerships to strengthen the connections that build social capital in the public health community. They also require novel training and leadership skills in order to meet the state's growing health needs and appropriately promote health [2, 32] . Since its inception in 2003, S. R. Hawley et al.
the Kansas Public Health Leadership Institute (KPHLI) has served as a means to this end.
KPHLI training takes place in quarterly modules over the course of a year, with six cohorts completing the program as of September 2009. Participants are selected for diversity in terms of organization, education, sex, race and role, as well as for leadership capacity. Training modules cover topics such as collaborative leadership, systems thinking, ethics and crisis communication. The KPHLI's structure and curriculum were developed with reference to previous public health leadership program research, including competency assessment, modifications for special populations served and an emphasis on self-development [5, 6, 33] . KPHLI training has been found to increase core public health competencies and public health leadership competencies to a statistically significant degree [2] .
Besides these two competency assessments, the KPHLI has integrated the self-report Social Capital and Leadership Training Survey into the program. Developed specifically by and for the KPHLI, this assessment quantifies the concept of social capital and connects it directly to program activities. The assessment includes 77 items relating to bonding, bridging and linking social capital. Administered pre-and post-KPHLI training, the assessment provides a means for determining the program's quantitative influence on generating social capital, as well as describing the qualitative benefits of this increased social capital in participants' professional environment. This study is a key first step in examining the deliberate generation of social capital within a decentralized rural environment.
Methods

Participants
The first six cohorts of KPHLI program participants, known within the program as scholars (N = 148), were drawn from public health and allied health agencies from across the state of Kansas, including urban and rural county health departments; state health department bureaus and offices; academic institutions; health professional associations; policy-making and philanthropic organizations and public and private medical, public health, and allied health practices.
Instrument
Literature searches of PsycInfo, the Internet, CINAHL and PubMed were conducted to identify survey instruments previously used for measuring social capital [34] [35] [36] [37] [38] [39] . Items from these validated instruments were synthesized into a larger battery of leadership questions that also included other leadership concepts and competencies specific to the Kansas public health system and KPHLI training (Table I) . Specifically, the majority of items (29 of 38) were adapted from two existing validated tools measuring social capital [35, 36] and five items were borrowed directly from a third validated questionnaire [34] . The MPH program faculty involved in developing curricula included an additional four items specific to KPHLI; i.e. the extent to which scholars benefited from KPHLI participation in their professional and non-professional lives. This is consistent with other instruments measuring social capital [34] [35] [36] [37] [38] [39] .
A Likert-type scale was used as the response method for 38 items. The scale used on each Likert-type question varied from three to seven points. Items were grouped into 10 sub-domains addressing bonding, bridging and linking social capital, consistent with the framework used in other validated social capital assessments [35] .
Procedure
Ethical approval was granted by the Human Subjects Committee of the University of Kansas School of Medicine-Wichita.
KPHLI scholars were given the abovementioned assessment both prior to and after year-long KPHLI training. The pre-test was administered following an orientation session (in which participants were all introduced to one another) and the post-test was administered 2-3 months after the final KPHLI training session. The assessment was administered electronically through the Internet survey tool SurveyMonkey.com, with instructions for participants to select the best response to each item. Incomplete pre/post Generating social capital 
Results
Demographics
Most participants (77.0%) were female and 23.0% of participants represented rural counties. Participant age ranged from 24 to 67 years, with the majority (69.2%) of participants being in the age range of 40-59 years. A small proportion (6.3%) of participants were aged 24-29 years, while 17.5% were 30-39 years of age. The remaining 5.6% of participants were in the age range of 60-67 years. The participants represented a diverse educational background. Highest attained education varied from high school diploma to doctoral degree. A plurality of participants (41.9%) reported having obtained a Master's degree, while 35.1% indicated having earned a Bachelor's degree. Eight participants (5.4%) reported highest education level to be a high school diploma. The remaining 17.6% of participants reported having a doctoral degree.
The group of participants accurately reflected the overall reported demographic composition of the public health workforce in Kansas, although the average level of participant education was higher than previously reported statewide values [40, 41] .
Social capital development
Following year-long KPHLI training, scholars reported statistically significant increases (P < 0.05) in 35 of 38 Likert-type items associated with bonding, bridging and linking social capital. All results are presented in Table I .
Bonding Social Capital
Nine of the 11 items measuring scholar-perceived bonding social capital significantly increased (P < 0.01) following the year-long KPHLI cycle. Both non-significant items fell under the Community Awareness sub-domain, which consist of items measuring scholar's positive impact and influence in community.
Bridging social capital
All items measuring scholar-perceived bridging social capital were shown to significantly increase following the year-long KPHLI cycle (n = 23, P < 0.01). In fact, 21 of 23 items in this domain demonstrated an increase to the level of P < 0.001, while the remaining two were significant to the level of P < 0.01.
Linking social capital
Three of four items measuring scholar-perceived linking social capital demonstrated significant increases from pre-KPHLI to post-KPHLI assessment scores (n = 4, P < 0.05). The single nonsignificant result was in response to an item about the KPHLI's acceptance and legitimacy among grassroots organizations.
Discussion
As this study has indicated, 35 of 38 items related to bonding, bridging and linking social capital on the KPHLI Social Capital and Leadership Training Survey demonstrated significant increases following KPHLI training. This study provides one method for quantifying the sometimes-abstract qualities associated with social capital in a competency-based training environment. Additionally, the large number of significantly increased items indicates that qualities associated with social capital can be deliberately and intentionally generated.
The sole cluster of non-significant results fell under the domain of bonding social capital, within the sub-domain of Community Awareness. While scholars reported significant increases in their judgment of the impact of people like themselves, and their own skills and understanding of community needs, they reported a non-significant increase in their judgment of the influence held by people like S. R. Hawley et al.
themselves. While not a large distinction, this indicates that scholars may perceive they have an untapped ability to improve their communities, which may not be fully utilized due to limited influence. Involving stakeholders such as local elected officials in training programs may increase health workers' perception that they can influence efforts toward community improvement. The other nonsignificant result in this sub-domain addressed whether scholars felt they could positively impact their community. This score was extremely high at pre-test and therefore had little room for improvement at the time of post-test.
The study's one additional non-significant result, an item dealing with the acceptance and legitimacy of the KPHLI among underrepresented organizations, may depend-like the question of influence-on the ability of a training program to attract those stakeholders likely to be able to shape policy and forge partnerships. It should be noted, however, that scholars indicated significantly increased interaction with other professionals and organizations due to the program. Thus, KPHLI participation may not lend clout to the program itself, but it invests its participants with a significantly increased ability to partner with professionals and organizations that hold goals similar to or different from the participants themselves.
It is not known which characteristics of the KPHLI training program provide the most support for increased characteristics of social capital. The program's year-long structure, which includes formal partnerships to complete projects, might represent an amount of time necessary for social capital to develop. Alternatively, bringing together scholars from diverse agencies could provide the impetus or the answer could lie in some combination of the two. Future studies of the generation of social capital should explore short-term training environments. The participation of multiple agencies is likely to be key in any effort to foster bridging and linking social capital, which are particularly important in resource-poor environments, such as rural agencies and medically underserved areas.
There are some limitations to this study. While the KPHLI participant population is demographically very similar to the Kansas public health workforce as a whole, it is not clear how well these results would translate to another population. The assessment used by the KPHLI includes many items specific to the program and would require modification before being used by another group. Additionally, since the Likertstyle point scale used in this study necessarily differs between items due to the individual nature of the questions, it is not possible to compare any given item to every other item on the instrument. Finally, the instrument measures self-reported increases and external confirmation of improvement is lacking. However, social capital assessments are necessarily self-report and items related to an individual's judgment of certain partnerships and relationships are most appropriately presented as a self-assessment. In these cases, perception equals reality: if a participant feels more confident in a fellow participant's skill or ability to partner, this is likely to translate directly into increased willingness to partner.
While past studies have demonstrated both the quantitative and qualitative ability of public health leadership training to increase worker competency, such individual-level skills are insufficient for preserving the health of the public. Rather, the public health workforce's preparedness, skills and resources depend, in many cases, on the collaborative relationships between workers and even agencies. As budgets shrink and resources grow scarce, fostering and maintaining social capital within and between the varied sectors of the public health infrastructure will become still more vital for agencies-particularly in underserved or rural areas-seeking to meet accreditation standards.
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